Electrophoresis of constituent proteins in polyacrylamide gels has become a useful aid in the identification of mycoplasmas. Razin & Rottem (1967) showed that mycoplasma proteins dissolved in phenol and acetic acid give reproducible, species-specific electrophoretic patterns when separated in the presence of acetic acid and urea. We encountered difficulties when using this technique. Mycoplasmas often failed to dissolve completely in the phenol-acetic acid solution and a large fraction of the dissolved protein migrated as a single fast component. Also long periods of electrophoresis (at least 5 h) were necessary to give satisfactory separations. We have therefore investigated an alternative approach, using sodium dodecyl sulphate (SDS) to dissolve the cells prior to electrophoresis in the presence of SDS.
M . gallisepticum (IOII~), M. hominis (10111), M . orale type I ( I O I I~) ,
Acholeplasma axanthum (10138), A. granularum (10128). M. hyorhinis s7 (~~3 0 4 ) was obtained from D. Taylor-Robinson.
A number of strains of Acholeplasma laidlawii were also used. Strain BNI was provided by R. N. Gourlay, and strains CD2, CD59 (PG8, a type strain), ~~6 7 2 , ~~6 7 4 , ~~6 7 L-arginine (0.1 %, wlv). Arginine-containing media were adjusted to pH 7.0 by adding about 0.4 ml of I N-HCI to IOO ml medium. In some cases horse serum was replaced with
1%
(v/v) Difco PPLO Serum Fraction, and occasionally the Tryptose medium of Morowitz & Maniloff (1966) was used. Cultures (100 ml) were incubated at 37 "C in screwcapped bottles without shaking for 24 to 72 h. The organisms were harvested by centrifugation at 15000 g for 20 min and suspended in 10 ml of 1 2 yo (w/v) sucrose solution.
Absorbance measurements were used to assess the protein content of the suspension, which 
Heath, Essex) in 0.05 M sodium phosphate, pH 7.1, and the mixture was heated in boiling water for 3 min. Some strains, notably Mycoplasma gallisepticum and M. fermentans, gave viscous solutions due to the release of DNA. The viscosity was easily reduced either by brief exposure to ultrasonic oscillation or by squirting a few times through a syringe with a small bore needle. Portions (10 to 20 ,ul) of the mycoplasma solutions were layered on gels prepared and run as described by Hull ( I~E ) , using a current of 4 mA/gel (approximately g V.cm-l) for about I h, until the bromophenol blue internal standard had migrated 5-0 cm towards the anode. The gels were stained for I h with 0.25% (w/v) Coomassie Brilliant Blue R (George T. Gurr, London) in methanol + glacial acetic acid + water (5 : I : 5, by vol.), and then destained overnight with several changes of methanol +glacial acetic acid + water (10: 3 : 27, by vol.). Polaroid
Type 55 PIN film was used to photograph the gels. When necessary the contrast was enhanced with an orange filter (Ilford 202).
RESULTS A N D DISCUSSION
Gel electrophoretic patterns of proteins of eight different Mycoplasma and Acholeplasma species are shown in Fig. I a. The distribution of bands differs from one gel to the next, the difference being particularly marked for the more slowly moving bands. For example, Mycoplasma hyorhinis has few such bands, M. hominis has an intense band about 2 mm from the top of the gel, M. ferrnentans has a very intense band at about 10 mm and M . gallisepticum has about 15 sharp bands distributed evenly through the upper half of the gel. In contrast, a number of strains of Acholeplasma Zaidlawii isolated independently from a variety of habitats exhibit very similar patterns (Fig. I b) . Strain CD59 (PGS) was originally isolated from sewage, strains ~~6 3 8 and cn672 are of equine origin, strains ~~6 8 0 and BNI are of bovine origin and strains CD2 and CPI were isolated from plants. Acholeplasma Zaidlawii strains C D~ and CPI were used to examine the influence of culture conditions on band patterns. Cultures were grown in the three growth media (see Methods) at various temperatures in the range 20 to 37 "C, and harvested at times ranging from 16 to 120 h after inoculation. In all cases the patterns appeared to be identical. Razin & Rottem (r967) found that the pattern for M. gallisepticum was also unchanged when different media and harvesting times were used.
A large quantity of organisms was usually prepared and stored as a concentrated suspension in 12 % sucrose at -20 "C. Portions analysed after periods of at least 8 months gave completely reproducible patterns. Repeated freezing and thawing of the same sample also had little effect on the results, although the viability of the organisms was drastically (1967) . It was possible to see clearly the pattern given by less than 40 ,ug of total protein. This meant that for many mycoplasmas less than 5 ml of culture yielded sufficient material for electrophoretic analysis.
The separation of proteins by polyacrylamide gel electrophoresis in the presence of urea and acetic acid, as undertaken by Razin & Rottem (1967) depends on differences of both charge and molecular weight. In contrast separation using SDS is dependent on molecular weight only (Weber & Osborn, 1969) . Our results suggest that each species of mycoplasma has a characteristic distribution of proteins with respect to mol. wt. It must be borne in mind that a mycoplasma cell probably contains several hundred different proteins. The twenty or so bands visible in stained gels either represent only a small number of proteins or alternatively each band may consist of a number of proteins of similar mol. wt. It is surprising to find such marked differences in the mol. wt distributions of proteins of different mycoplasmas, for one might expect that corresponding proteins from different species would have very similar mol. wt, and would be present in similar relative quantities.
The banding patterns on gels are to be regarded as 'fingerprints' of the organisms, as Razin & Rottem (1967) pointed out, and are useful for rapidly comparing a number of strains as an aid to identification. The modified method which we have described enables the analysis to be carried out more quickly, requires considerably less material and avoids the use of unpleasant reagents to dissolve the mycoplasmas. We have found the method useful for rapid preliminary identification of Acholeplasma laidlawi strains which are sometimes recovered from plant material, presumably as surface contaminants.
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